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SEQUENCE LISTING 

<110> Japan Science and Technology Corporation 

manager of Natinal Insutitute of Infectious Diseases 

<120> Medicine for promoting ceramide transportation, sequence for 
manufacturing the medicine, method for measuring the promoting act 
ivity for ceramide isolation, and method for measuring the promotin 
g activity for ceramide migration between membranes 

<130> P000 

<160> 32 

<170> Patentln version 3.1 

<210> 1 

<211> 598 

<212> PRT 

<213> HeLa cell 

<400> 1 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
1 5 10 15 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 

Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 

Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val lie Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 90 95 



Leu Arg Ala Gin Asp Pro Asp His Arg Gin 

1/3 0 



Gin Trp 



He Asp Ala 



He 



100 



105 



110 



Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 



Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 



Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys 
210 215 220 

Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 

225 230 235 240 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Asp Ser 
260 265 270 



Trp Gin Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu 
275 280 285 

Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe 



2/3 0 



290 



295 



300 



Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser 
340 345 350 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Val Glu Glu Met Val Gin Asn His Met Thr Tyr Ser Leu Gin 
370 375 380 

Asp Val Gly Gly Asp Ala Asn Trp Gin Leu Val Val Glu Glu Gly Glu 
385 390 395 400 

Met Lys Val Tyr Arg Arg Glu Val Glu Glu Asn Gly He Val Leu Asp 

405 410 415 



Pro Leu Lys Ala Thr His Ala Val Lys Gly Val Thr Gly His Glu Val 
420 425 430 



Cys Asn Tyr Phe Trp Asn Val Asp Val Arg Asn Asp Trp Glu Thr Thr 
435 440 445 



He Glu Asn Phe His Val Val Glu Thr Leu Ala Asp Asn Ala He He 
450 455 460 

He Tyr Gin Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val 
465 470 475 480 

Leu Tyr Leu Ser Val He Arg Lys He Pro Ala Leu Thr Glu Asn Asp 



3/3 0 



485 490 495 



Pro Glu Thr Trp He Val Cys Asn Phe Ser Val Asp His Asp Ser Ala 
500 505 510 



Pro Leu Asn Asn Arg Cys Val Arg Ala Lys lie Asn Val Ala Met He 
515 520 525 



Cys Gin Thr Leu Val Ser Pro Pro Glu Gly Asn Gin Glu lie Ser Arg 
530 535 540 



Asp Asn He Leu Cys Lys He Thr Tyr Val Ala Asn Val Asn Pro Gly 
545 550 555 560 

Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr 

565 570 575 



Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala 
580 585 590 



Gly Lys Pro lie Leu Phe 
595 



<210> 2 

<211> 624 

<212> PRT 

<213> HeLa cell 

<400> 2 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
1 5 10 15 



Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 

4/3 0 



Asn Asn Ala Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 



Cys Arg Gly Ser lie Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 " 90 95 

Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 

Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 * 135 140 

Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 

Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Ala Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Ser Thr Asn Gly Asn Lys 
210 215 220 

Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 



5/3 0 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Asp Ser 
260 265 270 



Trp Gin Lys Arg Leu Asp Lys Glu Thr Glu Lys Lys Arg Arg Thr Glu 
275 280 285 



Glu Ala Tyr Lys Asn Ala Met Thr Glu Leu Lys Lys Lys Ser His Phe 
290 " 295 300 

Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 310 315 320 

Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Ser 

340 345 • 350 

Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 

355 360 365 



Gin Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser lie Asp Leu Val 
370 375 380 



Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gin Val Glu Glu Met 
385 390 " 395 400 



Val Gin Asn His Met Thr Tyr Ser Leu Gin Asp Val Gly Gly Asp Ala 

405 410 415 



Asn Trp Gin Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg 
420 425 430 



6/3 0 



Glu Val Glu Glu Asn Gly lie Val Leu Asp Pro Leu Lys Ala Thr His 
435 440 445 



Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Asn 
450 455 460 



Val Asp Val Arg Asn Asp Trp Glu Thr Thr He Glu Asn Phe His Val 
465 470 475 480 

Val Glu Thr Leu Ala Asp Asn Ala He He He Tyr Gin Thr His Lys 

485 490 495 



Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu Tyr Leu Ser Val He 
500 505 510 

Arg Lys He Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp He Val 
515 520 525 



Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys 
530 535 540 



Val Arg Ala Lys He Asn Val Ala Met He Cys Gin Thr Leu Val Ser 
545 550 555 560 

Pro Pro Glu Gly Asn Gin Glu He Ser Arg Asp Asn He Leu Cys Lys 

565 570 .575 



He Thr Tyr Val Ala Asn Val Asn Pro Gly Gly Trp Ala Pro Ala Ser 
580 585 590 



Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro Lys Phe Leu Lys Arg 

595 600 - 605 

Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala Gly Lys Pro He Leu Phe 
610 615 620 



7/3 0 



<210> 3 

<211> 598 

<212> PRT 

<213> CH0-K1 

<400> 3 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
1 5 10 15 

Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 

Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 

Asn Asn Thr Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 

Cys Arg Gly Ser lie Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 

Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 90 95 

Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala He 
100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 

Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 

Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 



8/3 O 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Val Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Asn Thr Asn Gly Asn Lys 
210 215 220 



Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 

Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 



Ala Thr Leu Ser His Cys He Glu Leu Met Val Lys Arg Glu Glu Ser 
260 265 270 



Trp Gin Lys Arg His Asp Lys Glu Met Glu Lys Arg Arg Arg Leu Glu 
275 " 280 285 



Glu Ala Tyr Lys Asn Ala Met Ala Glu Leu Lys Lys Lys Pro Arg Phe 
290 295 300 



Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu He Asn Glu Glu 
305 " 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 " 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Pro 
340 345 350 



9/3 0 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Val Glu Glu Met Val Gin Asn His Met Thr Tyr Ser Leu Gin 
370 375 380 



Asp Val Gly Gly Asp Ala Asn Trp Gin Leu Val Val Glu Glu Gly Glu 
385 390 395 400 



Met Lys Val Tyr Arg Arg Glu Val Glu Glu Asn Gly He Val Leu Asp 

405 410 415 



Pro Leu Lys Ala Thr His Ala Val Lys Gly Val Thr Gly His Glu Val 
420 425 430 



Cys Asn Tyr Phe Trp Ser Val Asp Val Arg Asn Asp Trp Glu Thr Thr 
435 440 445 



He Glu Asn Phe His Val Val Glu Thr Leu Ala Asp Asn Ala He He 
450 455 460 



He Tyr Gin Thr His Lys Arg Val Trp Pro Ala Ser Gin Arg Asp Val 
465 470 475 480 



Leu Tyr Leu Ser Ala He Arg Lys He Pro Ala Leu Thr Glu Asn Asp 

485 490 495 



Pro Glu Thr Trp He Val Cys Asn Phe Ser Val Asp His Asp Ser Ala 
500 505 510 



Pro Leu Asn Asn Arg Cys Val Arg Ala Lys He Asn Val Ala Met He 
515 520 525 



Cys Gin Thr Leu Val Ser Pro Pro Glu Gly Asn Gin Glu lie Ser Arg 
530 535 540 



1 0/3 0 



Asp Asn He Leu Cys Lys He Thr Tyr Val Ala Asn Val Asn Pro Gly 
545 550 555 560 

Gly Trp Ala Pro Ala Ser Val Leu Arg Ala Val Ala Lys Arg Glu Tyr 

565 570 575 

Pro Lys Phe Leu Lys Arg Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala 
580 585 590 

Gly Lys Pro He Leu Phe 
595 



<210> 4 

<211> 624 

<212> PRT 

<213> CH0-K1 

<400> 4 

Met Ser Asp Asn Gin Ser Trp Asn Ser Ser Gly Ser Glu Glu Asp Pro 
1 5 10 15 



Glu Thr Glu Ser Gly Pro Pro Val Glu Arg Cys Gly Val Leu Ser Lys 
20 25 30 



Trp Thr Asn Tyr He His Gly Trp Gin Asp Arg Trp Val Val Leu Lys 
35 40 45 



Asn Asn Thr Leu Ser Tyr Tyr Lys Ser Glu Asp Glu Thr Glu Tyr Gly 
50 55 60 



Cys Arg Gly Ser He Cys Leu Ser Lys Ala Val He Thr Pro His Asp 
65 70 75 80 



Phe Asp Glu Cys Arg Phe Asp He Ser Val Asn Asp Ser Val Trp Tyr 

85 90 95 



1 1/3 o 



Leu Arg Ala Gin Asp Pro Asp His Arg Gin Gin Trp He Asp Ala lie 
100 105 110 

Glu Gin His Lys Thr Glu Ser Gly Tyr Gly Ser Glu Ser Ser Leu Arg 
115 120 125 



Arg His Gly Ser Met Val Ser Leu Val Ser Gly Ala Ser Gly Tyr Ser 
130 135 140 



Ala Thr Ser Thr Ser Ser Phe Lys Lys Gly His Ser Leu Arg Glu Lys 
145 150 155 160 



Leu Ala Glu Met Glu Thr Phe Arg Asp He Leu Cys Arg Gin Val Asp 

165 170 175 



Thr Leu Gin Lys Tyr Phe Asp Val Cys Ala Asp Ala Val Ser Lys Asp 
180 185 190 



Glu Leu Gin Arg Asp Lys Val Val Glu Asp Asp Glu Asp Asp Phe Pro 
195 ~ 200 205 



Thr Thr Arg Ser Asp Gly Asp Phe Leu His Asn Thr Asn Gly Asn Lys 
210 215 220 



Glu Lys Leu Phe Pro His Val Thr Pro Lys Gly He Asn Gly He Asp 
225 230 235 240 



Phe Lys Gly Glu Ala He Thr Phe Lys Ala Thr Thr Ala Gly He Leu 

245 250 255 



Ala Thr Leu Ser His Cys lie Glu Leu Met Val Lys Arg Glu Glu Ser 
260 265 270 



Trp Gin Lys Arg His Asp Lys Glu Met Glu Lys Arg Arg Arg Leu Glu 
275 280 285 



1 2/3 0 



Glu Ala Tyr Lys Asn Ala Met Ala Glu Leu Lys Lys Lys Pro Arg Phe 
290 295 . ' 300 



Gly Gly Pro Asp Tyr Glu Glu Gly Pro Asn Ser Leu lie Asn Glu Glu 
305 310 315 320 



Glu Phe Phe Asp Ala Val Glu Ala Ala Leu Asp Arg Gin Asp Lys He 

325 330 335 



Glu Glu Gin Ser Gin Ser Glu Lys Val Arg Leu His Trp Pro Thr Pro 
340 345 350 



Leu Pro Ser Gly Asp Ala Phe Ser Ser Val Gly Thr His Arg Phe Val 
355 360 365 



Gin Lys Pro Tyr Ser Arg Ser Ser Ser Met Ser Ser lie Asp Leu Val 
370 375 380 

Ser Ala Ser Asp Asp Val His Arg Phe Ser Ser Gin Val Glu Glu Met 
385 390 " 395 400 

Val Gin Asn His Met Thr Tyr Ser Leu Gin Asp Val Gly Gly Asp Ala 

405 410 415 



Asn Trp Gin Leu Val Val Glu Glu Gly Glu Met Lys Val Tyr Arg Arg 
420 425 430 



Glu Val Glu Glu Asn Gly He Val Leu Asp Pro Leu Lys Ala Thr His 
435 440 445 



Ala Val Lys Gly Val Thr Gly His Glu Val Cys Asn Tyr Phe Trp Ser 
450 455 460 



Val Asp Val Arg Asn Asp Trp Glu Thr Thr lie Glu Asn Phe His Val 
465 470 475 480 



1 3/3 0 



Val Glu Thr Leu Ala Asp Asn Ala He He He Tyr Gin Thr His Lys 

485 490 495 



Arg Val Trp Pro Ala Ser Gin Arg Asp Val Leu Tyr Leu Ser Ala He 
500 505 510 



Arg Lys He Pro Ala Leu Thr Glu Asn Asp Pro Glu Thr Trp He Val 
515 520 525 



Cys Asn Phe Ser Val Asp His Asp Ser Ala Pro Leu Asn Asn Arg Cys 
530 535 540 

Val Arg Ala Lys lie Asn Val Ala Met He Cys Gin Thr Leu Val Ser 

545 550 555 560 



Pro Pro Glu Gly Asn Gin Glu He Ser Arg Asp Asn He Leu Cys Lys 

565 570 575 

He Thr Tyr Val Ala Asn Val Asn Pro Gly Gly Trp Ala Pro Ala Ser 
580 585 590 

Val Leu Arg Ala Val Ala Lys Arg Glu Tyr Pro Lys Phe Leu Lys Arg 
595 600 605 

Phe Thr Ser Tyr Val Gin Glu Lys Thr Ala Gly Lys Pro He Leu Phe 
610 615 620 



<210> 5 

<211> 1794 

<212> DNA 

<213> HeLa cell 

<400> 5 

atgtcggata atcagagctg gaactcgtcg ggctcggagg aggatccaga gacggagtct 
60 

gggccgcctg tggagcgctg cggggtcctc agtaagtgga caaactacat tcatgggtgg 
120 



1 4/3 0 



caggatcgtt gggtagtttt gaaaaataat 
180 

acagagtatg gctgcagagg atccatctgt 
240 

tttgatgaat gtcgatttga tattagtgta 
300 

gatccagatc atagacagca atggatagat 
360 

tatggatctg aatccagctt gcgtcgacat 
420 

agtggctact ctgcaacatc cacctcttca 
480 

ttggctgaaa tggaaacatt tagagacatc 
540 

tactttgatg cctgtgctga tgctgtctct 
600 

gaagatgatg aagatgactt tcctacaacg 
660 

aacggcaata aagaaaagtt atttccacat 
720 

tttaaagggg aagcgataac ttttaaagca 
780 

cattgtattg aactaatggt taaacgtgag 
840 

actgagaaga aaagaagaac agaggaagca 
900 

aaatcccact ttggaggacc agattatgaa 
960 

gagttctttg atgctgttga agctgctctt 
1020 

cagagtgaaa aggtgagatt acattggcct 
1080 



gctctgagtt actacaaatc tgaagatgaa 
cttagcaagg ctgtcatcac acctcacgat 
aatgatagtg tttggtatct tcgtgctcag 
gccattgaac agcacaagac tgaatctgga 
ggctcaatgg tgtccctggt gtctggagca 
ttcaagaaag gccacagttt acgtgagaag 
ttatgtagac aagttgacac gctacagaag 
aaggatgaac ttcaaaggga taaagtggta 
cgttctgatg gtgacttctt gcatagtacc 
gtgacaccaa aaggaattaa tggtatagac 
actactgctg gaatccttgc aacactttct 
gacagctggc agaagagact ggataaggaa 
tataaaaatg caatgacaga acttaagaaa 
gaaggcccta acagtctgat taatgaagaa 
gacagacaag ataaaataga agaacagtca 
acatccttgc cctctggaga tgccttttct 



1 5/3 0 



tctgtgggga cacatagatt tgtccaaaag gttgaagaga tggtgcagaa ccacatgact 
1140 

tactcattac aggatgtagg cggagatgcc aattggcagt tggttgtaga agaaggagaa 



atgaaggtat acagaagaga agtagaagaa aatgggattg ttctggatcc tttaaaagct 
1260 

acccatgcag ttaaaggcgt cacaggacat gaagtctgca attatttctg gaatgttgac 

gttcgcaatg actgggaaac aactatagaa aactttcatg tggtggaaac attagctgat 
1380 

aatgcaatca tcatttatca aacacacaag agggtgtggc ctgcttctca gcgagacgta 
1440 

ttatatcttt ctgtcattcg aaagatacca gccttgactg aaaatgaccc tgaaacttgg 
1500 

atagtttgta atttttctgt ggatcatgac agtgctcctc taaacaaccg atgtgtccgt 
1560 

gccaaaataa atgttgctat gatttgtcaa accttggtaa gcccaccaga gggaaaccag 
1620 

gaaattagca gggacaacat tctatgcaag attacatatg tagctaatgt gaaccctgga 
1680 

ggatgggcac cagcctcagt gttaagggca gtggcaaagc gagagtatcc taaatttcta 
1740 

aaacgtttta cttcttacgt ccaagaaaaa actgcaggaa agcctatttt gttc 
1794 



<210> 6 

<211> 1872 

<212> DNA 

<213> HeLa cell 

<400> 6 

atgtcggata atcagagctg gaactcgtcg ggctcggagg aggatccaga gacggagtct 
60 

gggccgcctg tggagcgctg cggggtcctc agtaagtgga caaactacat tcatgggtgg 
120 



1 6/3 0 



caggatcgtt gggtagtttt 
180 

acagagtatg gctgcagagg 
240 

tttgatgaat gtcgatttga 
300 

gatccagatc atagacagca 
360 

tatggatctg aatccagctt 
420 

agtggctact ctgcaacatc 
480 

ttggctgaaa tggaaacatt 
540 

tactttgatg cctgtgctga 
600 

gaagatgatg aagatgactt 
660 

aacggcaata aagaaaagtt 
720 

tttaaagggg aagcgataac 
780 

cattgtattg aactaatggt 
840 

actgagaaga aaagaagaac 
900 

aaatcccact ttggaggacc 
960 

gagttctttg atgctgttga 
1020 

cagagtgaaa aggtgagatt 
1080 



gaaaaataat gctctgagtt 
atccatctgt cttagcaagg 
tattagtgta aatgatagtg 
atggatagat gccattgaac 
gcgtcgacat ggctcaatgg 
cacctcttca ttcaagaaag 
tagagacatc ttatgtagac 
tgctgtctct aaggatgaac 
tcctacaacg cgttctgatg 
atttccacat gtgacaccaa 
ttttaaagca actactgctg 
taaacgtgag gacagctggc 
agaggaagca tataaaaatg 
agattatgaa gaaggcccta 
agctgctctt gacagacaag 
acattggcct acatccttgc 

l 7/3 o 



actacaaatc tgaagatgaa 
ctgtcatcac acctcacgat 
tttggtatct tcgtgctcag 
agcacaagac tgaatctgga 
tgtccctggt gtctggagca 
gccacagttt acgtgagaag 
aagttgacac gctacagaag 
ttcaaaggga taaagtggta 
gtgacttctt gcatagtacc 
aaggaattaa tggtatagac 
gaatccttgc aacactttct 
agaagagact ggataaggaa 
caatgacaga acttaagaaa 
acagtctgat taatgaagaa 
ataaaataga agaacagtca 
cctctggaga tgccttttct 



tctgtgggga cacatagatt tgtccaaaag ccctatagtc gctcttcctc catgtcttcc 
1140 

attgatctag tcagtgcctc tgatgatgtt cacagattca gctcccaggt tgaagagatg 
1200 

gtgcagaacc acatgactta ctcattacag gatgtaggcg gagatgccaa ttggcagttg 
1260 

gttgtagaag aaggagaaat gaaggtatac agaagagaag tagaagaaaa tgggattgtt 
1320 

ctggatcctt taaaagctac ccatgcagtt aaaggcgtca caggacatga agtctgcaat 
1380 

tatttctgga atgttgacgt tcgcaatgac tgggaaacaa ctatagaaaa ctttcatgtg 
1440 

gtggaaacat tagctgataa tgcaatcatc atttatcaaa cacacaagag ggtgtggcct 
1500 

gcttctcagc gagacgtatt atatctttct gtcattcgaa agataccagc cttgactgaa 
1560 

aatgaccctg aaacttggat agtttgtaat ttttctgtgg atcatgacag tgctcctcta 
1620 

aacaaccgat gtgtccgtgc caaaataaat gttgctatga tttgtcaaac cttggtaagc 
1680 

ccaccagagg gaaaccagga aattagcagg gacaacattc tatgcaagat tacatatgta 
1740 

gctaatgtga accctggagg atgggcacca gcctcagtgt taagggcagt ggcaaagcga 
1800 

gagtatccta aatttctaaa acgttttact tcttacgtcc aagaaaaaac tgcaggaaag 
1860 

cctattttgt tc 
1872 



<210> 7 

<211> 2473 

<212> DNA 

<213> CH0-K1 



1 8X3 0 



<400> 7 

acgcggggag tgggcccggc aggaagatgg cggcggtagc ggaggtgtga gcggacctgg 
60 

gtctctgccg ctggcttggc tcttcctgtc ttcctcccct cctccctccc cgactgaggt 
120 

tggcacccag ggggccgagt tcaggtggcg gcgccgggcg cagcgcaggg gtcacggcca 
180 

cggccacggc ggctgacggc tggaagggca ggctttcttc gccgctcgtc ctccttccca 
240 

ggtccgctcg gtgtcaggcg cggcgacggc ggcgcagcgg gcgcgcttcc tccctcttcc 
300 

tgttccctca cgccccggag cgggcactct tggctgtgcc atcccccgac ccttcacccc 
360 

agggactggg cgcctgcact ggcgcagctc tcggagcggg ggccggtctc ctgctcgcct 
420 

gtcgcgcctc catgtcggat aaccagagct ggaactcgtc gggctcggag gaggatccgg 
480 

agacggagtc cgggccgcct gtggagcgct gcggggtcct cagcaagtgg acaaactata 
540 

ttcatgggtg gcaggatcgt tgggtagttt tgaaaaataa tactttgagt tactacaaat 
600 

ctgaagatga gacagagtac ggttgcaggg gatccatctg tcttagcaag gctgtgatca 
660 

cacctcatga ttttgatgaa tgtcggtttg atatcagtgt taatgatagt gtttggtatc 
720 

ttcgtgctca ggacccagat cacagacagc agtggataga tgccattgaa cagcacaaga 
780 

ctgaatcagg atatggatct gagtccagct tacgtagaca tggctcaatg gtgtcactgg 
840 

tgtctggagc aagtgggtac tctgctacat ccacatcttc attcaagaaa ggacacagtt 
900 

tacgtgagaa attggctgaa atggaaactt ttagagacat cttatgtaga caagttgaca 

19X30 



960 

ctctccaaaa gtactttgat gtctgtgctg atgctgtctc caaggatgaa cttcaaaggg 
1020 

ataaagtggt agaagatgat gaagatgact tccctacaac tcgttctgat ggagactttt 
1080 

tgcacaatac caatggtaat aaggaaaaat tatttccaca tgtaaccccc aaaggaatta 
1140 

atggtataga ctttaaaggg gaagcaataa cttttaaagc aactactgct ggaatccttg 
1200 

ctacacttte tcattgtatt gaattaatgg taaaacggga agagagctgg caaaaaagac 
1260 

atgataagga aatggagaag agaagacgat tagaggaagc atacaagaat gcaatggcag 
1320 

agcttaagaa gaaaccccgt tttggagggc ctgattatga agaaggtccg aacagtctga 
1380 

ttaatgagga ggagttcttt gatgctgttg aagctgctct tgacagacaa gataaaatag 
1440 

aggaacagtc acagagcgag aaggtcaggt tacactggcc tacacctttg ccatctggag 
1500 



atgccttttc ttctgttggg acccatagat ttgtacaaaa ggttgaagag atggtacaga 
1560 

accacatgac ttactcatta caggatgtag gtggtgatgc gaattggcaa ctagttgtag 
1620 

aagaaggaga aatgaaggta tacagaagag aagtcgaaga aaatggaatt gttctggatc 
1680 

ctttgaaagc taeccatgca gttaaaggtg ttacaggaca cgaagtctgc aattactttt 
1740 

ggagtgttga tgttcgcaat gactgggaaa ctactataga aaacttccat gtagtggaaa 
1800 

cattagctga taatgcaatc atcatttatc aaacgcacaa gagagtgtgg cctgcttctc 
1860 

agagagatgt actgtatctt tctgctattc gaaagatccc agccttgact gagaacgacc 
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1920 

ctgagacttg gatagtttgt aatttttctg tggatcatga cagcgctcct ctgaacaatc 
1980 

gatgtgtccg tgccaaaatc aatgttgcta tgatttgtca aaccttagta agcccaccag 



agggaaacca ggaaataagc agagacaaca ttctgtgcaa gattacatat gtagctaatg 
2100 

tgaacccagg aggatgggca ccagcctcgg tgttaagagc agtggcaaaa cgagaatatc 
2160 

ctaaatttct aaaacgtttt acttcttacg tccaagaaaa aactgcagga aaaccaattt 
2220 

tgttttagta tgtacagtga ctgaagcaag gctgtgtgac attccatgtt ggagaaagaa 
2280 

agaagaaaaa ttgagttctc taagctggaa cataggatct acagccttgt ccatggccca 
2340 

agaagaatca ttgcaatagt aaagctgggt atctaacact agccatctcc tgatagatct 
2400 

ccttgctcaa tgtgtaacta taaatacatg taaaatcaca tgcaaaaaaa aaaaaaaaaa 
2460 

aaaaaaaaaa aaa 
2473 



<210> 8 

<211> 1872 

<212> DNA 

<213> CH0-K1 

<400> 8 

atgtcggata accagagctg gaactcgtcg ggctcggagg aggatccgga gacggagtcc 
60 

gggccgcctg tggagcgctg cggggtcctc agcaagtgga caaactatat tcatgggtgg 
120 

caggatcgtt gggtagtttt gaaaaataat actttgagtt actacaaatc tgaagatgag 
180 
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acagagtacg gttgcagggg atccatctgt 
240 

tttgatgaat gtcggtttga tatcagtgtt 
300 

gacccagatc acagacagca gtggatagat 
360 

tatggatctg agtccagctt acgtagacat 
420 

agtgggtact ctgctacatc cacatcttca 
480 

ttggctgaaa tggaaacttt tagagacatc 
540 

tactttgatg tctgtgctga tgctgtctcc 
600 

gaagatgatg aagatgactt ccctacaact 
660 

aatggtaata aggaaaaatt atttccacat 
720 

tttaaagggg aagcaataac ttttaaagca 
780 

cattgtattg aattaatggt aaaacgggaa 
840 

atggagaaga gaagacgatt agaggaagca 
900 

aaaccccgtt ttggagggcc tgattatgaa 
960 

gagttctttg atgctgttga agctgctctt 
1020 

cagagcgaga aggtcaggtt acactggcct 
1080 

tctgttggga cccatagatt tgtacaaaag 
1140 



cttagcaagg ctgtgatcac acctcatgat 
aatgatagtg tttggtatct tcgtgctcag 
gccattgaac agcacaagac tgaatcagga 
ggctcaatgg tgtcactggt gtctggagca 
ttcaagaaag gacacagttt acgtgagaaa 
ttatgtagac aagttgacac tctccaaaag 
aaggatgaac ttcaaaggga taaagtggta 
cgttctgatg gagacttttt gcacaatacc 
gtaaccccca aaggaattaa tggtatagac 
actactgctg gaatccttgc tacactttct 
gagagctggc aaaaaagaca tgataaggaa 
tacaagaatg caatggcaga gcttaagaag 
gaaggtccga acagtctgat taatgaggag 
gacagacaag ataaaataga ggaacagtca 
acacctttgc catctggaga tgccttttct 
ccctatagtc gctcttcctc catgtcttcc 
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attgatctag tcagtgcctc tgacgatgtt cacagattca gctcccaggt tgaagagatg 
1200 

gtacagaacc acatgactta ctcattacag gatgtaggtg gtgatgcgaa ttggcaacta 
1260 

gttgtagaag aaggagaaat gaaggtatac agaagagaag tcgaagaaaa tggaattgtt 
1320 

ctggatcctt tgaaagctac ccatgcagtt aaaggtgtta caggacacga agtctgcaat 
1380 

tacttttgga gtgttgatgt tcgcaatgac tgggaaacta ctatagaaaa cttccatgta 
1440 

gtggaaacat tagctgataa tgcaatcatc atttatcaaa cgcacaagag agtgtggcct 
1500 

gcttctcaga gagatgtact gtatctttct gctattcgaa agatcccagc cttgactgag 
1560 

aacgaccctg agacttggat agtttgtaat ttttctgtgg atcatgacag cgctcctctg 
1620 

aacaatcgat gtgtccgtgc caaaatcaat gttgctatga tttgtcaaac cttagtaagc 
1680 

ccaccagagg gaaaccagga aataagcaga gacaacattc tgtgcaagat tacatatgta 
1740 

gctaatgtga acccaggagg atgggcacca gcctcggtgt taagagcagt ggcaaaacga 
1800 

gaatatccta aatttctaaa acgttttact tcttacgtcc aagaaaaaac tgcaggaaaa 
1860 

ccaattttgt tt 
1872 



<210> 9 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
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<400> 9 

gccctcactc cttctctagg eg 
22 



<210> 10 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 10 

cttaagctag cttgccaaac ctacagg 
27 



<210> 11 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 11 

cagaattcac catgteggat aatcagagct gg 
32 



<210> 12 

<211> 56 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 12 

cagaattcac catggactac aaggacgacg acaaaatgtc ggataatcag agctgg 
56 



<210> 13 

<211> 32 

<212> DNA 

<213> Artificial Sequence 



2 4/3 0 



<220> 

<223> PCR primer 
<400> 13 

ggctcgagct agaacaaaat aggctttcct gc 
32 



<210> 14 

<211> 53 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 14 

ggctcgagct atttgtcgtc gtccttgtag tcgaacaaaa taggctttcc tgc 
53 



<210> 15 
<211> 75 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 15 

cagaggcact gactagatca atggaagaca tggaggaaga gcgactatag ggcttttgga 
60 

caaatctatg tgtcc 
75 



<210> 16 

<211> 72 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 16 

ccattgatct agtcagtgcc tctgatgatg ttcacagatt cagctcccag gttgaagaga 
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60 

tggtgcagaa cc 
72 



<210> 17 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 17 

cagaattcac catggaatct ggatatggat ctgaatc 
37 



<210> 18 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 18 

ggctcgagct attggacaaa tctatgtgtc cc 
32 



<210> 19 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 19 

ctcttcaacc ttagtcttgt gctgttcaat ggc 
33 



<210> 20 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 20 

cagcacaaga ctaaggttga agagatggtg cag 
33 



<210> 21 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 21 

cacaagcttc ggataatcag agctggaac 
29 



<210> 22 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 22 

ggctcgagct aagatctagt cttgtgctgt tcaatggc 
38 



<210> 23 

<211> 35 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 23 

cacaagcttc ggaatctgga tatggatctg aatcc 
35 
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<210> 24 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 24 

ggctcgagct aagatctttg gacaaatcta tgtgtccc 
38 



<210> 25 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 25 

cacaagcttc gaaggttgaa gagatggtgc ag 
32 



<210> 26 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 26 

ggctcgagct aagatctgaa caaaataggc tttcctgc 
38 



<210> 27 

<211> 34 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
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<400> 27 

gagaaagtgt agcaaggatt ccagcagtag ttgc 
34 



<210> 28 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 28 

gaagatgact tccctacaac tcgttctgat gg 
32 



<210> 29 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 29 

tagaattcac tggcgcagct ctcg 
24 



<210> 30 

<211> 27 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 30 

ggctcgagga atgtcacaca gccttgc 
27 



<210> 31 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> PCR primer 
<400> 31 

aagatcccag ccttgactg 
19 



<210> 32 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 32 

ggctcgagga acaaaatagg ctttcctgc 
29 
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